OC001. Polyphenol content and in vitro bioaccessibility of six baobab fruit extracts. By S. Coe and L. Ryan, Functional Foods Centre, Department of Sport and Health Sciences, Oxford Brookes University, Gipsy Lane, Headington, Oxford OX3 0BP, UK
The baobab fruit is grown throughout regions in Africa, and is a rich source of soluble fibre and many vitamins and minerals. Anecdotal evidence suggests that baobab may play a role in improving health, yet to date there is little research on the fruit. The health promoting properties are thought to be largely due to the high concentration of polyphenols in baobab fruit. Polyphenols are secondary metabolites found ubiquitously in plants, and are being increasingly recognised as the anti-disease compounds present in many foods. The effect of digestion on polyphenol release is of major interest because the bioaccessibility of polyphenols is thought to change throughout the digestive process. It has been found that antioxidants and phenolics in certain fruit and vegetable juices became more bioaccessible post digestion (1, 2) . Therefore, the objective of the present study was to analyse the polyphenol content of six baobab fruit extracts. Following this, the bioaccessibility of the polyphenols was evaluated throughout an in vitro digestion procedure.
Six different baobab extracts were used: five from different geographical locations in Africa and one commercial extract purchased in the UK (Holland & Barret). Total phenols were assessed via the Folin-Ciocalteu method (FCR) (3) and expressed in mg of gallic acid equivalents (GAE) per gram of extract. Total antioxidant capacity was assessed via the ferric-ion reducing antioxidant power assay (FRAP) (4) . Fig. 1 . Polyphenol content of 6 baobab extracts Values are means of 4 independent experiments (ANOVA, followed by Tukey test): *P < 0.05 Baobab samples 3, 4 and 6 contained significantly more polyphenols than samples 1, 2 and 5 (P < 0.05). Baobab sample 6 (commercial) was shown to have the greatest polyphenol content compared to all other baobab extracts. For all extracts, polyphenol bioaccessibility increased throughout in vitro digestion. FRAP and FCR values were positively correlated at baseline, with FRAP values ranging from 1514 -2671 µmol/L and FCR values ranging from 18 -34 mg GAE/g.
All baobab extracts in the study were shown to be good sources of polyphenols and thus show potential as functional food ingredients. FCR values increased after digestion showing that polyphenols in the extracts became more bioaccessible and therefore may potentially be more bioavailable post digestion.
In recent years, extensive research has provided evidence to suggest that bioactive peptides derived from food may exert beneficial effects on human health (1) . Bioactive peptides have been identified within the amino acid sequences of bovine milk, which are released upon enzymatic hydrolysis using digestive enzymes (1) . Moreover, milk derived bioactive peptides have previously been reported to generate beneficial effects on human cardiovascular, immune and nutrition systems (2) . The objective of this study is to determine if milk derived sodium casinate hydrolysates have an effect on insulin secretion and glycemic function by firstly examining the possible insulinotropic properties on pancreatic β-cells in vitro and in vivo using an ob/ob mouse model. To investigate the insulinotropic effects of sodium caseinate hydrolysates in vitro, BRIN-BD11 cells were treated with basal levels of glucose (1.1mM) for 40 minutes prior to stimulating with 16.7mM glucose and Hydrolysate A (1mg/ml) for 20 minutes. A two-tiered model with human intestinal Caco-2 cells and pancreatic BRIN-BD11 cells were used in bioavailability studies. Hydrolysate A at a concentration of 1mg/1ml stimulated insulin secretion (5.5ng insulin/mg protein) from BRIN-BD11 cells; the induction of insulin release was significantly different when compared to the control of unhydrolysed protein (0.265ng insulin/mg protein), (P<0.005). Further analysis revealed that Hydrolysate A stimulated insulin release in a dose dependent manner (1.5ng-10ng insulin/mg protein at concentrations of 0.01-5mg/ml). The bioavailability experiments demonstrated significant transport of the bioactive sample through the Caco-2 layer. After 4 hours, Hydrolysate A at 50mg/ml + 100mM glucose induced 4.6ng insulin/mg protein from BRIN-BD11 cells as compared to 1.5ng insulin/mg protein induced by the control of 100mM glucose (P<0.005). The in-vivo effect of this hydrolysate is currently being assessed in an ob/ob model of diabetes. In conclusion, Hydrolysate A is a potent inducer of insulin secretion, which is bioavailable in a two-tiered co-culture model. Future work will be directed towards encompassing this bioactive into a functional food used to aid glycemic management. 1 The prevalence and severity of asthma has been linked to hypovitaminosisD (1) . Hypovitaminosis D is common in countries at high latitudes, such as Ireland (53°N). The aim of this study was to measure serum vitamin D levels in consecutive patients (both asthmatic and non-asthmatic) with respiratory symptoms.
Body mass index (BMI) was calculated following standard protocols. Blood samples were obtained and serum was tested for total immunoglobulin E (IgE), high sensitive Creactive protein (hsCRP), 25-hydroxyvitamin D (25(OH)D) levels and eosinophil cationic protein (ECP). Serum total IgE and hsCRP were measured on the Abbott Architect ci8200 analyser. Total 25(OH)D was analyzed using the DiaSorin LIAISON. ECP was tested by ImmunoCAP Technology using fluorescent enzyme immunoassays on the IDM Phadia 250. Additionally, to evaluate the severity of airway disease; spirometry was performed to ascertain the Forced Expiratory Volume (FEV 1 ) -a measure of lung function. All statistical analyses were performed using SigmaStat 3.0(SPSS) software.
We examined 42 Caucasian adults (mean age 50.9 ±17.2; mean BMI 27.4kg/m 2 ± 5.9) with respiratory symptoms of more than 4 weeks (FEV1, 89 ± 24% predicted. The average serum vitamin D level was 38.3 ± 21.3 nmol/L. Vitamin D levels were positively associated with FEV 1 (r= 0.33, p = 0.018).Moreover, all patients with airway obstruction (FEV 1 less than 80% predicted) had vitamin D insufficiency (<80nmol/L) and 50% were vitamin D deficient. (<25nmol/L) (2) . Markers of inflammation (ECP, hsCRP) and allergic immunity (IgE) were elevated in the vitamin D deficient state compared to sufficiency, but these differences were non-significant. All patients with IgE> 500 IU/mL had deficient levels of 25(OH).
We conclude that vitamin D deficiency is common in Irish patients with airway disease. Using the recently revised Institute of Medicine's criterion for vitamin D deficiency of total 25(OH)D (<50 nmol/L) (3) , approximately 80% of the patients in the study had evidence of vitamin D deficiency. Vitamin D has emerged as an important immunomodulator with diverse benefits in respiratory disorders, for example antimicrobial peptide production (4) . In addition, corticosteroid therapy is commonly prescribed for respiratory disorders, including asthma and chronic bronchitis, thus careful consideration should be made regarding bone health in patients with symptomatic airway obstruction. Our findings add to the growing evidence suggesting vitamin D may play an important role in airway disease. 
Student Competition
Given the known protective effect of folic acid (FA) in preventing neural tube defects (NTD), women of reproductive age in most countries worldwide are recommended to take 400µg/d FA from before conception up to the 12 th gestational week; however compliance with this recommendation is typically poor (1) . There is a well-established inverse relationship between maternal red cell folate (RCF) concentrations and NTD risk, with a maternal RCF concentration of ≥907nmol/l associated with the lowest risk of an NTD affected pregnancy (2) . The 677C→T polymorphism in the gene encoding methylenetetrahydrofolate reductase (MTHFR) produces a variant enzyme which results in impaired folate metabolism; women with this genotype are reported to be at increased risk of adverse pregnancy outcomes including NTD. The aim of this investigation was to examine folate status by MTHFR 677C→T genotype in relation to FA usage reported by pregnant women. In particular we considered the timing of commencing FA supplementation.
Data from a previous investigation of women's compliance with current FA recommendations (n 226) (1) were analysed for the purpose of this study.
By the 14 th gestational week, women with the TT genotype had significantly higher Hcy (P=0.002) and lower RCF (P=0.006) if they had not commenced FA before conception, compared to those that had, whereas these differences were not evident in the other genotype groups. Higher Hcy is linked to a number of adverse pregnancy outcomes (3) and RCF at this time reflects maternal folate status over the previous 12 weeks including the critical period of when the neural tube is closing. The majority of women (83%) with the TT genotype who started FA post conception failed to achieve a RCF concentration associated with the lowest risk of having an NTD affected pregnancy (2) . In conclusion, this study indicates the much greater need for women with the MTHFR 677TT genotype to adhere to the specific recommendation of commencing FA prior to conception for the prevention of NTD. These findings have important public health implications given that the frequency of the TT genotype is 10% worldwide but much higher in some populations. 
OC005. Dietary fat manipulation and not apolipoprotein E (epsilon) genotype has a significant impact on cytokine production -insights from the SATgenε study. By A. (1) . In addition to modestly higher plasma cholesterol, a pro-inflammatory phenotype has been reported in carriers of the APOE4 allele (2) . Our aim was to explore the impact of chronic dietary fat manipulation on cytokines production according to APOE genotype.
Fifty two healthy participants (mean age 50 (SD 9) y and BMI 26.4 (SD 4.3) kg/m 2 ) were prospectively recruited according to APOE genotype (n=26 E3/E3 and n=26 E3/E4), and assigned to three iso-energetic diets; low fat (LF, 24% energy (E) from fat, 8%E saturated fat (SFA)), high fat-high saturated fat (HSF, 38%E fat, 18%E SFA), and HSF with 3 g/d docosahexaenoic (HSF-DHA) diets, each for an 8-wk period in a sequential design. Fasting blood samples were collected at baseline and at the end of each of the intervention diets. Concentrations of interleukin (IL)-1β, IL-6, IL-8, IL-10 and tumour necrosis factor (TNF)-α were measured in cell free supernatants derived from whole blood culture assays stimulated for 24 h with either 0.05 or 1 μg/ml of bacterial lipopolysaccharide (LPS), using a cytokine multiplex antibody bead kit (Invitrogen) (3) . Cytokine production was corrected for the number of monocytes in the whole blood cultures.
No diet*genotype interactions were found, although a significant diet interaction was observed for TNF-α and IL-10 production after stimulation with 0.05 μg/ml LPS (P = 0.012 and P = 0.036 respectively) and 1 μg/ml LPS (P = 0.006, P = 0.049). TNF-α concentrations were higher (P≤0.05) after the HSF diet compared with the baseline, whereas IL-10 was higher (P≤0.05) after the LF diet compared with the baseline and HSF-DHA diet. Our study data suggests a greater sensitivity of monocyte cytokine production to the quality and quantity of dietary fat, than APOE genotype in healthy participants. 

OC005. Dietary fat manipulation and not apolipoprotein E (epsilon) genotype has a significant impact on cytokine production -insights from the SATgenε study. (1) . In addition to modestly higher plasma cholesterol, a pro-inflammatory phenotype has been reported in carriers of the APOE4 allele (2) . Our aim was to explore the impact of chronic dietary fat manipulation on cytokines production according to APOE genotype.
No diet*genotype interactions were found, although a significant diet interaction was observed for TNF-α and IL-10 production after stimulation with 0.05 μg/ml LPS (P = 0.012 and P = 0.036 respectively) and 1 μg/ml LPS (P = 0.006, P = 0.049). TNF-α concentrations were higher (P≤0.05) after the HSF diet compared with the baseline, whereas IL-10 was higher (P≤0.05) after the LF diet compared with the baseline and HSF-DHA diet. Our study data suggests a greater sensitivity of monocyte cytokine production to the quality and quantity of dietary fat, than APOE genotype in healthy participants. Liver fat has been associated with the development of cardio-metabolic risk, and linked to a high intake of dietary sugars 1, 2 . To investigate these associations further, we examined the effects of two, 12 week diets, high and low in sugars, on the percentage of liver fat, and the influence of the initial percentage of liver fat. The dietary intervention used a randomised, cross-over design, and was conducted in a free-living setting with men (aged 40-65, n=17) at increased cardio-metabolic risk according to the previously described 'RISCK' Study protocol 3 . Percentage liver fat was measured before and after each diet by magnetic resonance spectroscopy. The high and low sugar diets, that delivered 27% and 9% energy as sugar, with starch to sugar ratios of 1:1 and 3:1, were accompanied by a consistent increase and decrease in liver fat, respectively. These changes resulted in a significant difference in the percentage of liver fat between the two diets (post-diet medians: 7.3% versus 2.2%, p<0.05). Individuals with a moderate increase in their percentage of liver fat at baseline (>4.2%), showed a significantly greater increase in liver fat after the high sugar diet relative to the low sugar diet. In conclusion, these data confirm that a high sugar diet can promote an increase in liver fat. Moreover, this response was shown to be increased further in individuals with only a moderate elevation of liver fat, a finding that may have implications for the development of cardio-metabolic risk in this prevalent group. 3 . To test the hypothesis that nitrate-rich beetroot containing bread improves arterial stiffness and other risk factors for cardiovascular disease (CVD) a single-blind, randomised, controlled crossover, postprandial study was performed in twentyfour healthy men (mean age 32 (SD 9) years and body mass index 23.3 (SD 2) kg/m 2 ). Participants consumed 200 g of bread containing 100 g of beetroot (1.1 mM nitrate) or control bread (no beetroot, <0.8 mM nitrate) in a random order separated by 2 weeks. Arterial stiffness using pulse wave analysis (PWA) was measured at baseline and at 2 hourly intervals for a period of 6 hours. Blood and urine samples were taken at baseline and at regular intervals throughout the study day and were subsequently analysed for lipids, glucose, insulin, potassium, nitrate and nitrite. The participants followed a low nitrate and nitrite diet and no vigorous activity for 48 hours prior to and during the study day. A low nitrate and nitrite standard meal was provided for the evening before the study day.
Significantly lower area under the curve (AUC) for arterial stiffness ( Fig. a; P=0.018) was observed for 4 hours after beetroot bread consumption, compared to control. There was a significant time by treatment interaction for plasma nitrite (P=0.0001) and nitrate ( Fig. b; P=0.0001) for 7 hours and urinary nitrite for 4 hours after beetroot bread ingestion compared to control. Urinary nitrate was higher after beetroot bread consumption compared to control, but did not quite reach significance (P=0.06). There were no significant differences in nonesterified fatty acids, triacylglycerol, potassium, glucose or insulin between the two treatments. In summary, acute consumption of beetroot containing bread improved arterial stiffness, which occurred in association with an increase in plasma and urinary nitrate and nitrite. Beetroot containing bread may serve as a potential vehicle to increase consumption of cardioprotective beetroot in the diet. (1) . The effects seem to be mediated by an increased non-enzymatic conversion of nitrate into nitric oxide, a key endothelial-derived vasodilator (2) . The aim of the study was to perform a systematic review of randomized clinical trials to evaluate the effects of inorganic nitrate and beetroot supplementation on systolic (SBP) and diastolic (DBP) blood pressure in humans.
We searched the Embase, Medline and Scopus medical databases from inception until March 2012. The databases were searched for title and abstract and were restricted to human, randomized, placebo controlled clinical trials published in English. Predefined search terms (nitrate, blood pressure, hypertension, vascular, nitrate, nitric oxide, beet root) and Boolean operators (AND, OR, "", *) were used to increase the power of the search strategy. The protocol for the study has been registered with PROSPERO International prospective register of systematic reviews (CRD42012002144). We identified 8284 records and 3135 articles were included in the database after removal of duplicates. Titles and abstracts of each article were independently evaluated for eligibility by two members of the research team (IO, MS) and discrepancies were resolved by discussion with a third reviewer (JL). Twenty-two articles were selected and the full text of each manuscript was obtained for data extraction. The reference lists of the selected articles and relevant reviews were searched to retrieve other potential eligible articles. Eight articles were excluded after data extraction and 14 studies were included in the database for the final analysis (Table 1) .  −  = Significant decrease in BP; − = No significant change in BP; n/a = BP values were not available; * = results reported in the same article All studies were characterized by a crossover, double-blind, placebo controlled, randomized study design. Thirteen studies included healthy volunteers and one study was conducted in patients with type 2 diabetes. Large heterogeneity was observed in the duration of the interventions (range: 3 hours -15 days) but it was not associated with changes in SBP and DBP. An improvement in SBP was observed in 11 studies whereas only 5 studies reported a decrease in DBP. Beetroot juice supplementation did not have an effect on BP in type 2 diabetic patients.
Inorganic nitrate and beetroot juice supplementation are both associated with beneficial effects on vascular homeostasis, which could be mechanistically explained by an increased generation of nitric oxide. The majority of the studies have been conducted in healthy individuals and therefore the benefits of inorganic nitrate and beetroot supplementation in subjects at high risk of cardiovascular diseases remain to be established. 
OC008. Effect of inorganic nitrate and beetroot juice supplementation on blood pressure: a systematic review. By I. Ogbonmwan, M. Siervo, J. Lara, J.C. Mathers, Human Nutrition Research Centre, Institute for Ageing and Health, Newcastle University, NE4 5PL, UK Inorganic nitrate and beetroot juice supplementation have both been associated with a decrease in blood pressure in humans (1) . The effects seem to be mediated by an increased non-enzymatic conversion of nitrate into nitric oxide, a key endothelial-derived vasodilator (2) . The aim of the study was to perform a systematic review of randomized clinical trials to evaluate the effects of inorganic nitrate and beetroot supplementation on systolic (SBP) and diastolic (DBP) blood pressure in humans.
We searched the Embase, Medline and Scopus medical databases from inception until March 2012. The databases were searched for title and abstract and were restricted to human, randomized, placebo controlled clinical trials published in English. Predefined search terms (nitrate, blood pressure, hypertension, vascular, nitrate, nitric oxide, beet root) and Boolean operators (AND, OR, "", *) were used to increase the power of the search strategy. The protocol for the study has been registered with PROSPERO International prospective register of systematic reviews (CRD42012002144). We identified 8284 records and 3135 articles were included in the database after removal of duplicates. Titles and abstracts of each article were independently evaluated for eligibility by two members of the research team (IO, MS) and discrepancies were resolved by discussion with a third reviewer (JL). Twenty-two articles were selected and the full text of each manuscript was obtained for data extraction. The reference lists of the selected articles and relevant reviews were searched to retrieve other potential eligible articles. Eight articles were excluded after data extraction and 14 studies were included in the database for the final analysis (Table 1) . All studies were characterized by a crossover, double-blind, placebo controlled, randomized study design. Thirteen studies included healthy volunteers and one study was conducted in patients with type 2 diabetes. Large heterogeneity was observed in the duration of the interventions (range: 3 hours -15 days) but it was not associated with changes in SBP and DBP. An improvement in SBP was observed in 11 studies whereas only 5 studies reported a decrease in DBP. Beetroot juice supplementation did not have an effect on BP in type 2 diabetic patients.
Inorganic nitrate and beetroot juice supplementation are both associated with beneficial effects on vascular homeostasis, which could be mechanistically explained by an increased generation of nitric oxide. The majority of the studies have been conducted in healthy individuals and therefore the benefits of inorganic nitrate and beetroot supplementation in subjects at high risk of cardiovascular diseases remain to be established. OC009. Acute consumption of phenolic-rich olive leaf extract reduces arterial stiffness and decreases interleukin-8 production. By S. Lockyer, P. Yaqoob, J.P.E. Spencer and I.
Rowland, Department of Food and Nutritional Sciences, University of Reading, RG6 6AP, UK
There is an association between the high consumption of olive oil, the principle fat in the Mediterranean diet, and a reduction in chronic disease risk (1) . Data has highlighted the healthpromoting effects of phenolic compounds present within the water-soluble fraction of the oil (2) . However, olive leaves are the richest source of phenolics within the olive plant (Olea europaea), with the secoiridoid, oleuropein, being the most abundant compound.
In a randomised, controlled crossover clinical trial, 18 subjects (9 male, 9 female) aged 19-40 years consumed either 4 phenolic-rich olive leaf extract (OLE) capsules, (each containing 400mg olive leaf extract, equivalent to 2.4g fresh olive leaf and 14.53 mg oleuropein, plus 672.5mg safflower oil) or a control (900mg safflower oil) in a random order, separated by a 4-week washout. Blood and urine were collected to ascertain the bioavailability of OLE (data not shown). Subjects consumed a low polyphenol diet for 24 hours prior to each study day. Digital volume pulse-derived stiffness index (DVP-SI) was obtained via PCA2 Pulse Trace at baseline and 30, 60, 90, 120, 180, 240, 360 and 480 minutes after capsule ingestion. A low fat, low polyphenol meal was provided after the 240 minute sample. For whole blood cytokine production, blood collected at baseline, 60, 180 and 360 minutes was diluted 1:1 with RPMI 1640 medium (containing 1% antibiotics), stimulated with LPS (1μg/ml) and incubated for 24 hours (37℃; 5% CO 2 ). Supernatants were collected and stored at -80ºC until analysis for interleukin(IL)-1β, IL-6, tumour necrosis factor(TNF)-α, IL-8 and IL-10 using Fluorokine MAP ELISA kits and a Luminex reader. Prism (GraphPad software, USA) was used to analyse the data. Differences in DVP-SI, IL-1β, IL-6, TNF-α, IL-8 and IL-10 by treatment were identified using a two-way ANOVA with repeated measures. Post hoc analysis was subjected to Bonferroni correction. P values less than 0.05 were treated as significant.
DVP-SI and IL-8 were significantly lower over the course of the study day (P<0.01 and P<0.05 respectively) when subjects consumed OLE capsules vs. the control. Post hoc analysis revealed no significant differences at any individual time point over the day. There was no significant treatment effect on IL-1β, IL-6, TNF-α or IL-10.
The effect of OLE phenolics on vascular function, an important CVD risk marker, has not been studied previously. The current study demonstrated that OLE phenolics have antiinflammatory properties during the postprandial period, and decrease arterial stiffness. Further work aims to characterize the mechanisms underlying these effects. 
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OC010. An investigation into the chronic effects of flavonoids in orange juice on cardiovascular health and cognition. Flavonoids are a diverse class of natural compounds, ubiquitous in plants. They are abundant within the human diet and in recent years there has been increasing interest in the potential health benefits associated with the consumption of flavonoid-containing foods, including possible benefits for cognitive function. Studies have shown that flavonoids can result in antioxidant (1) , anti-inflammatory (2) and neuro-protective (3) effects and dietary intervention studies in animals have demonstrated beneficial effects on vascular function and cognitive performance (4) . Although the available data may provide considerable justification for recommending increased flavonoid intake by the population as a public health strategy to reduce the population burden of age-related cognitive decline, there is a distinct paucity of information from randomised controlled trials demonstrating their bio-efficiency in humans.
We employed a randomized, double blind, cross over design in which 37 healthy older adults (60-82years) consumed 500ml of experimental orange juice (549 mg/L hesperidin, 60mg/L narirutin) or control juice (64 mg/L hesperidin, 10mg/L narirutin) daily for 8 weeks, with a 4 week wash out between conditions. All blood pressure measurements were collected from 12 hour fasted volunteers before and after the eight week treatment periods. Cognitive measures of Processing Speed (Digit Symbol Substitution Task) and Delayed Word Recall (CERAD) were measured after a standardised, low polyphenol breakfast.
For blood pressure (BP) analysis participants were grouped by Systolic BP (SBP) at baseline with <135mmHg indicating low group and >136mmHg indicating high group. There were no significant differences in SBP pre and post the 8 week treatment, in either group, for the control orange juice condition. For the study juice, the Low group showed an increase in SBP (p=.05) and the High group showed a significant decrease in SBP (p=.044). The cognitive measures also yielded interesting results with a significant improvement in processing speed of the Digit Symbol Substitution Task in the study condition (p=.049) and not in the control juice condition (p>.05) and a significant improvement in the Delayed Recall task in the experimental (p=.009) but not control (p>.05) condition.
This study indicates that hesperidin, its major flavonoid, could be causally linked to the beneficial effect of orange juice on cardiovascular health and supports previous findings that long term consumption of orange juice can reduce blood pressure (5) . Also that regular consumption of high flavonoid orange juice could help attenuate the cognitive decline seen in older adulthood. These findings imply that a high flavonoid diet can help preserve encoding of information (Processing Speed) and long term recall of information (Delayed Recall) which replicate reports from animal studies of high polyphenol diet having a beneficial effect on cognition in late adulthood (4) and provides justification for recommending increased flavonoid intake by the population as a public health strategy to reduce the population burden of age-related cognitive decline. 
School of Biochemistry and Immunology, Trinity College Dublin 2, Ireland
Osteoporosis, a skeletal disorder characterised by compromised bone strength, results in an increased fracture risk (1) with considerable costs to both patients and the health service. While vitamin D has a well established role in bone health, evidence is emerging to support a role for the B-vitamins, and the related metabolite homocysteine (Hcy), in bone health (2, 3) . The aim of this study was to investigate homocysteine and related B-vitamin status as determinants of bone mineral density (BMD).
Existing data from a subset (n= 1276) of participants recruited to the Trinity Ulster Department of Agriculture (TUDA) study, a large observational cohort study of older Irish adults, were examined. Blood samples were analysed for plasma Hcy, red cell folate (RCF), serum folate and vitamin B12 at Trinity College Dublin. BMD at the total hip, femoral neck (FN) and spine were measured using dual energy X-ray absorptiometry (DXA) scans (Lunar Prodigy, GE Healthcare, UK).
Of the general determinants of osteoporosis (defined as a T-Score of -2.5 SD or lower), the following were found to be significant predictors: age (β= 0.077, p< 0.001), female gender (β= 1.153, p< 0.001) and BMI (β= -0.165, p< 0.001) (logistic regression). As expected, a higher incidence of osteoporosis was observed among women (25%) compared with men (9%). BMD values at the total hip and femoral neck were significantly higher in women with the highest red cell folate status compared to those with the lowest red cell folate status (Table) .
After adjustment for age, BMI, vitamin D and serum creatinine levels (a marker of renal function), a weak but significant association between Hcy and BMD at the FN (r= -0.081, p= 0.035) and total hip (r= -0.100, p= 0.009) was found in women. In conclusion, these preliminary findings add to the current body of evidence suggesting a potential protective role for folate and related B-vitamins in bone health. These relationships will be further explored in this cohort when the full set of data, including relevant genetic information, is available.
We would like to acknowledge the co-funding for this research from the Irish Department of Agriculture and the Northern Ireland Department for Employment and Learning through its "Strengthening the all-Island Research Base" initiative Early childhood is a critical time when dietary intake patterns are forming, which may impact on health in later life. The objective of this analysis was to estimate the mean daily vitamin intake of Irish pre-school children and was based on the National Pre-school Nutrition Survey (2010-2011), which was carried out to establish a database of habitual food and drink consumption in a representative sample of Irish pre-school children aged 1-4 years. A 4 day weighed food record was used to collect food intake data of 500 pre-school children. Analysis of dietary intake data was carried out using WISP © (Tinuviel Software, Anglesey, UK), which contains McCance and Widdowson's The Composition of Foods (1) and the Irish Foods Composition Database (2) . The mean intake of selected vitamins and the percentage with intakes below the estimated average requirement (EAR) (3) , excluding under-reporters, are shown in Table 1 . BMR was calculated using standard equations (4) and cut-off points, calculated as multiples of BMR (5) , were used to identify under-reporters (URs). The main food contributors to vitamin intakes and their % contribution are shown below. Mandatory folic acid fortification in the US has significantly increased folic acid intakes and folate status in all subgroups of their population (1) . Now concerns are growing regarding the possible adverse effects of these high intakes and status levels (2) (3) . Ireland and the UK are examples of countries where a voluntary folic acid fortification policy exists but little is known about how this practice in addition to supplement use effects total folate intakes and status.
The aim of this study is to examine the impact of voluntary fortification and supplement use on total folate intakes and folate status in an Irish adult population. Participants who provided a 4-day food diary and a blood sample as part of the National Adult Nutrition Survey were included (n=1126) in the analysis 4 . Natural folate and folic acid from fortified foods and supplements were determined for each food consumed. Participants were categorised into four consumption groups based on their source of folic acid intake. Red cell folate (RCF) and serum folate (SF) were measured by microbiological assay. 1 Non consumers of folic acid; 2 Consumers of folic acid from fortified foods only; 3 Consumers of folic acid from supplements only. 4 Consumers of folic acid from fortified foods and supplements; * Median and interquartile range in parentheses (all such values). Differences between groups were determined by ANCOVA with bonferroni post hoc tests on log transformed variables where applicable; controlling for smoking and energy intake. Different subscripted letters indicate significant differences between groups. P < 0.05 was considered significant
Total folate intakes, serum folate and RCF were significantly higher in folic acid consumers compared to non consumers. Supplement users had significantly higher folic acid intakes and folate status than those who consumed folic acid from fortified foods alone. Non consumers of folic acid had a significantly higher prevalence of low RCF and a lower prevalence of high serum folate than consumers. These results show an uneven distribution of folic acid intakes across population subgroups due to voluntary fortification and supplement use. Although the majority of the population may have a higher folate status associated with voluntary fortification and supplement use, non consumers of folic acid (18%) may be at risk of suboptimal status. Furthermore, of potential concern is the high prevalence of high serum folate levels, which may have adverse consequences in terms of unmetabolised folic acid (2) . Mandatory folic acid fortification in the US has significantly increased folic acid intakes and folate status in all subgroups of their population (1) . Now concerns are growing regarding the possible adverse effects of these high intakes and status levels (2) (3) . Ireland and the UK are examples of countries where a voluntary folic acid fortification policy exists but little is known about how this practice in addition to supplement use effects total folate intakes and status.
The aim of this study is to examine the impact of voluntary fortification and supplement use on total folate intakes and folate status in an Irish adult population. Participants who provided a 4-day food diary and a blood sample as part of the National Adult Nutrition Survey were included (n=1126) in the analysis 4 . Natural folate and folic acid from fortified foods and supplements were determined for each food consumed. Participants were categorised into four consumption groups based on their source of folic acid intake. Red cell folate (RCF) and serum folate (SF) were measured by microbiological assay. 3 Consumers of folic acid from supplements only. 4 Consumers of folic acid from fortified foods and supplements; * Median and interquartile range in parentheses (all such values). Differences between groups were determined by ANCOVA with bonferroni post hoc tests on log transformed variables where applicable; controlling for smoking and energy intake. Different subscripted letters indicate significant differences between groups. P < 0.05 was considered significant
Total folate intakes, serum folate and RCF were significantly higher in folic acid consumers compared to non consumers. Supplement users had significantly higher folic acid intakes and folate status than those who consumed folic acid from fortified foods alone. Non consumers of folic acid had a significantly higher prevalence of low RCF and a lower prevalence of high serum folate than consumers. These results show an uneven distribution of folic acid intakes across population subgroups due to voluntary fortification and supplement use. Although the majority of the population may have a higher folate status associated with voluntary fortification and supplement use, non consumers of folic acid (18%) may be at risk of suboptimal status. Furthermore, of potential concern is the high prevalence of high serum folate levels, which may have adverse consequences in terms of unmetabolised folic acid (2) . There is currently limited knowledge on the associations between eating context in relation to food consumption in children at the population level. The eating context describes the location, the people eating with and other environment influences such as television at an eating occasion. Children spend the majority of their eating occasions at home, and by studying the eating context within home will allow us to determine the contextual factors that drive positive eating behaviours in children. The aim of this study is to present a methodology to quantify the home eating contexts and to identify associations with fruit and vegetable consumption in UK children.
OC014. Assessing the home eating context and fruit and vegetable consumption in children: new methods from the UK National Diet and Nutrition Survey (2008-2010
The National Diet and Nutrition Survey (NDNS) Rolling Programme has introduced a new feature in the 4 day food diaries, which asked participants to record four elements of their eating context, including where and with whom the meal was consumed, whether the TV was on and if eaten at a table, as well as detailed dietary information for each eating occasion (1) . Data was collected for 642 children aged 1.5-10y in the first two years of NDNS (2008) (2009) (2010) . Eating occasions that took place within home were included in the analyses (n=12020); total fruit and vegetable consumption was disaggregated and calculated for each eating occasion. Mixed-effects logistic regression and multilevel multinomial logistic regression were used. All models were adjusted for age, sex, time of meal, weekend/weekday variation.
Children were less likely to consume vegetables in the kitchen (OR=0.55), living room (OR=0.17) and other areas within home (OR=0.11) than compared to eating in the dining room. The likelihood of consuming >60g vegetables were around 50% lower in the living room (p<0.001) than the dining room. They were approximately two times more likely to consume >50-100g of fruit in the kitchen, living room and other areas than the dining room (all p<0.001). Compared to eating with parents only, children were more likely to eat vegetables with parents and siblings (OR=1.22) and with adult relatives and friends (OR=1.58); least likely when alone or with others (OR=0.33). Children were more likely to eat vegetables when the TV was off (OR=1.75); and they had higher odds of consuming >100g of vegetable (OR=1.54) but lower odds of eating >100g of fruit (OR=0.69) when TV was off. Children were 90% less likely to eat vegetable when not eating at table (p<0.001). However, they were more likely to consume >50g of fruit when not eating at the table (all p<0.01).
For the first time we quantitatively studied the home eating context in relation to fruit and vegetable consumption in a nationally representative sample of children using food diaries. Our results suggest that eating in the dining room at the table and with the TV off may be beneficial to children's vegetable consumption. This serves as a good guidance for parents and carers to provide a positive eating context for their children. The eating context assessment method can be a simple addition to current dietary assessment tools to enable further understanding of eating behaviours and consumption of different food groups. 
of AgriFood and Land Use, School of Biological Sciences, Queen's University Belfast, Belfast, BT9 5AG, UK
High intake of red meat has been associated with an increased risk of human cancer (1) and amongst the possible causative agents are carcinogenic heterocyclic amines (HCAs) (2) . Food diaries (FD) have generally been considered a robust method to assess dietary intake and have thus been used to measure the dietary intake of HCAs (3) . However, FD may be prone to inaccuracy due to the relatively short recording period. Therefore, this study describes the development and validation of a food frequency questionnaire (FFQ) for estimating habitual HCA intakes.
An FFQ was developed using a systematic analysis of the UK National Diet & Nutrition Survey to rank the meat and meat dishes most commonly consumed by UK consumers. In addition, the FFQ included questions on meat cooking methods and doneness preferences. HCA values were applied to each food in the FFQ using published databases (4, 5) . To validate the FFQ, 60 healthy and non-smoking volunteers completed a 7-day food diary (FD) before completing the FFQ. The intake of three HCAs were evaluated: 2-amino-3,8-dimethylimadazo [4,5- The validity of the FFQ was assessed by comparing total and individual HCAs between FD and FFQ using (i) correlation coefficients, (ii) calculation of % of volunteers in the same quintile when ranked in each method (iii) calculation of % of volunteers in the same or adjacent quintile, using the method described by Cantwell et al (3) . HCA intakes assessed by both methods are shown in the table. There were significant positive correlations between the two methods for MeIQx (r 2 = 0.372; p<0.05), PhIP (r 2 = 0.438; p<0.01) and total HCAs (r 2 = 0.411; p<0.01). Classification of individuals by the FFQ into the same or adjacent quintiles as the FD for HCA intake (shown in the table) were similar to previous findings (3) . In conclusion, although the FFQ overestimated HCA intakes, its ability to rank individuals according to MeIQx and PhIP intake was acceptable. This study suggests that FFQs may be an effective tool for ranking individuals' HCA intakes in nutritional epidemiological research. Evidence suggests that the reward value of a substance is characterised by bias in attentional processing of related visual stimuli (1) . A recent study by Castellanos et al. (2) used an eye tracking paradigm to explore differences in the motivational salience of food stimuli and results demonstrated that obese and normal weight women did not differ in the attentional processing of food images in either a fasted or satiated condition.
The aim of this pilot study was to further investigate whether attentional processing of food and exercise related images differed between normal weight (n20, BMI<25kg/m 2 ) and overweight/obese (n16, BMI ≥25kg/m 2 ) (3) individuals in a satiated state. Attentional bias was assessed using a pictorial visual probe task (2) . Following satiation, participants were exposed to pairs of target (food or exercise) and matched neutral images followed by a dot probe replacing one of the images. Food (classified into high or low energy categories) and exercise images were matched for colour and complexity to neutral images and presented in a randomized, counterbalanced design. Attentional bias was determined from latencies in responding to the dot probe (expressed as reaction times in ms), providing an index of attention at image onset.
No statistically significant effects of weight group or gender (P>0.05) were observed in relation to reaction time data indicating no difference between groups in terms of initial attention to food images (data not shown). To further examine the effect of weight status on attentional bias, reaction time bias was calculated by subtracting the mean reaction time on trials where the probe replaced the food or exercise image ('congruent' trials) from the mean reaction time on trials where the probe replaced the neutral image ('incongruent' trials). A positive reaction time bias score indicates a vigilance for food and exercise images whereas a negative score indicates avoidance of a food or exercise image (4) . In this pilot study, both groups demonstrated an attentional shift away from high calorie food images (mean -6.64ms (SD 95.08) vs. mean -32.72ms (SD 103.63) respectively) with no difference observed between the groups (P=0.437). The overweight/obese group tended to have an attentional shift away from low energy food images, although this was not significantly different from that of the normal weight group (P=0.061). In contrast there was an attentional shift towards exercise related images, however the magnitude of this shift (of reaction time bias) did not differ between the study groups (P=0.989). Reaction time data provides only a snapshot of attentional bias at the offset of image presentation. Further investigation is warranted to evaluate differences in eye gaze direction and duration to food and exercise related visual stimuli to determine the possible role that environmental food cues play in the development and/or maintenance of obesity. (1) . Consumers who report using calorie information (15%) tend to make lower calorie food choices (2) . The purpose of this study was to determine, through national consultation, consumers' views on calorie menu labelling in Ireland.
Normal
Information on the obesity epidemic in Ireland, calorie menu labelling in other countries and what consumers could expect should this be implemented in Ireland was provided on the Food Safety Authority of Ireland website. Submissions from the public via a short on-line Consumer Survey, accessible for four weeks, were invited by press release. Quantitative and qualitative information collected included submitters' background, their views on calorie menu labelling -whether this should be implemented and in which food outlets -and whether this should be mandatory for large food businesses (defined by number of outlets). Submitters were asked if they would trust the calorie information. Data was analysed using χ 2 to test for differences according to submitters' background.
Where calorie menu labelling should be implemented in Ireland: views according to submitters' background Total Group Consumer Healthcare Professional Food Business Other As shown in the table above, 95% want calorie menu labelling in all or some food outlets. Those wanting calorie labelling in some outlets want this in fast food outlets (95%), followed by coffee shops & delis (63%), cinemas (58%), vending machines (57%), pubs (26%) and restaurants (18%). The main reasons given for wanting vs. not wanting calorie menu labelling was 'empowerment to make informed food choice decisions' vs. 'calorie labelling is unnecessary and ineffective' (46% vs. 3% of the total group respectively). Significantly more submissions from food businesses, compared to submissions from any other background, did not want calorie menu labelling in any food outlet (p<0.001). Significantly more submissions from consumers, healthcare professionals and others, compared with those from food businesses, wanted mandatory calorie menu labelling (92%, 88%, 84% vs. 58% respectively; p<0.001) and would trust calorie information (62%, 51%, 59% vs. 36% respectively; p<0.001). This study shows there is overwhelming support from consumers for calorie menu labelling in Ireland. The number of submissions to this consultation was unprecedented. Previously, the best response to a national consultation, which concerned the addition of folic acid to bread and was supported by commercial advertising, received 513 submissions. "healthiness" of foods Foods approved for claims such as 'reduced fat' and 'reduced energy' have been advocated as a strategy to counteract excessive energy intake. However, such foods may be perceived by consumers as "healthier" than their standard counterparts, which may lead to inappropriate portion size selection (1, 2) . The aim of the current study was to compare portion size estimates, perceived energy content, and anticipated consumption guilt of "healthier" vs. standard foods.
OC018. Can portion size and energy density estimates be influenced by perceived
Three pairs of isoenergy dense (kJ/100g) foods, i.e. a perceived "healthier" cereal, drink and coleslaw vs. a standard cereal, drink and coleslaw were displayed in two separate rooms. For each food, subjects were asked to estimate (by serving out) an appropriate portion for themselves and estimate the energy content of that portion. Room order was randomised and questions were asked in systematic rotation within each room. In addition, subjects were asked to rate how guilty they would feel after consuming their estimated portions of each food on a scale of 1(not at all guilty) to 5 (very guilty). Estimated portions were weighed and recorded after subjects left the room.
In total 186 adults completed the protocol: 52% female, mean (SE) age 32 (0.96) years, and mean (SE) BMI 26.4 (0.3) kg/m 2 . Subjects estimated larger portions of the "healthier" coleslaw than the standard version (P<0.001), and perceived the "healthier" foods to be lower in energy density than the standard foods (P<0.001) even though they were isoenergy dense. Higher anticipated consumption guilt was associated with the standard foods (means: 2.3 vs. 1.3; P<0.001). Similar results were observed between genders and BMI categories. .001 * Significant difference between "healthier" and standard groups (P < 0.05, Wilcoxon signed rank tests) Despite perceptions of standard foods being higher in energy, and causing a greater anticipated consumption guilt compared to the perceived "healthier" foods, consumers failed to compensate for this by selecting a smaller portion size. In terms of food choice, the complex interaction between knowledge and behaviour change is highlighted by this study. Future studies should include a wider range of foods to confirm these findings.
This material is based upon works supported by safefood, the Food Safety Promotion Board, under Grant No. 07-2010. Ethical approval was obtained from the University of Ulster Research Ethics Committee and the study was conducted according to the guidelines laid down in the Declaration of Helsinki. 
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OC019. Technical aspects of calorie menu labelling in
Ireland: stakeholder views. By L.M. Courtney 1 , A.E. Bennett 1 , F. Douglas 1 , E.M. Keaveney 1 , É.P. Crowley 1 , M.A.T. Flynn 1 , 1 Public Health Nutrition, Food Safety Authority of Ireland, Dublin 1
, Republic of Ireland
Calorie menu labelling can positively affect consumer food choice without negatively impacting business (1) . Best practice in calorie menu labelling is summarised by four technical principles where calorie information is displayed: (1) on standard food and drink items sold; (2) clearly at the 'point of choice'; (3) per portion or per meal; and (4) in terms of average daily calorie needs (2) . This study determines stakeholder views on these four principles and levels of support required for implementing calorie menu labelling in Ireland.
Draft technical guidance for implementing calorie menu labelling was provided online (3) . Through a four week national consultation, stakeholders (food businesses and health professionals) were invited to submit their views on the four principles via a short on-line Technical Survey. Also, during the consultation, attendees at a Hospitality Exposition were surveyed using an interviewer-assisted questionnaire. Data on gender, age, and whether calorie menu labelling should be implemented, and in which food outlets, were collected. In addition, those working in food service businesses were asked if calorie menu labelling was initiated in Ireland, would they implement it. Differences in views were analysed according to background (consultation data) and age or gender (Exposition data) using χ 2 tests.
Views on the four best practice principles for calorie menu labelling according to submitters' background Submitters' Background
Views
Principle (1) n265
Principle (3) n262 OC021. The effect of dietary fat and glycaemic index on metabolic profiles of human urine. By N. (1) and carbohydrate (2) have been associated with lower metabolic syndrome risks. This study aimed to examine the changes in metabolic profile of people with higher risk of metabolic syndrome after a dietary intervention.
Only samples collected at Imperial College London, one site of the multi-centred RISCK trial (3) were analysed. The subjects (n=71) were initially fed a high saturated fat diet (HS) for 4 weeks, before randomly assigned to one of the experimental diets for 24 weeks: high monounsaturated fat (MUFA)/high glycemic index (GI) (HM/HGI); high MUFA/low GI (HM/LGI) and low fat/high GI (LF/HGI). The urinary metabolome was measured using 1 H Nuclear Magnetic Resonance spectroscopy and analysed with multilevel Partial Least Squares Discriminant Analysis. SUS-plot (shared and unique structure) was then applied to identify statistically significant metabolites between treatment groups. GI specific and fat specific metabolites were obtained from the SUS-plot of HM/HGI vs HM/LGI (Fig. 1) and HM/HGI vs LF/HGI (Fig. 2) , respectively. Trimethylamine, proline betaine, citrate, hippurate and taurine were found increased with the LGI treatment while acetate, cis-aconitate, mannitol and 4-cresyl sulphate were found increased with the HGI treatment. On the other hand, urinary creatinine, acetate, taurine, trimethylamine, citrate, glycine, TMAO, hippurate, proline betaine could be linked to LF diet while urinary dimethylamine and ascorbate could be linked to the HM diet. Our findings suggest that metabolomic approach is valuable to investigate the effect of different amount and type of fat and carbohydrate on metabolism. Glycaemic index (GI) and Glycaemic load (GL) have been positively associated with body mass index (BMI) (1) and obesity related cardiometabolic risk factors in adults (2) , but limited research exists for such relationships in adolescent populations.
OC022. Dietary glycaemic index and glycaemic load in relation to
The associations of GI and GL with adiposity measures were assessed in 14-19 year old, postpubertal adolescents (n=47) from Bedfordshire, U.K. Data were collected as part of ongoing research studies; the SIRENS study (study of insulin resistance factors using exercise and nutritional strategies) and the CROSSROADS study (cross sectional study: risk of adolescent disease). Dietary intake was recorded using 3 day weighed food diaries and analysed using Compeat® nutritional analysis software. Macronutrient intake, as well as GI and GL were adjusted for energy intake using the residuals method (3) . Other measures included BMI, body fat percentage (%BF), waist circumference (WC) and a maximal test of cardiorespiratory fitness (VO 2 peak). Backward multiple linear regression was used to analyse the contribution of dietary factors in predicting adiposity (BMI, %BF and WC). Predictor variables entered into the model were: adjusted intakes of GI, GL, carbohydrate (CHO), protein (PRO), fat and fibre as well as cardiorespiratory fitness, ethnicity and sex. Primary analysis revealed that GI and GL were not significant predictors of any adiposity measures. However, when analysed separately according to sex, VO 2 peak (negative) and GI (positive) were significant predictors of BMI (F=18.489; P <0.001), %BF (F=14.509; P <0.001) and WC (F=16.870; P <0.001) in males, explaining 60.3%, 70.1%, and 58% of the variance, respectively. In females, GL (positive) was a significant predictor of WC, with VO 2 peak, PRO, Fat and CHO (negative) also contributing to the model (F=11.528; P <0.001) which explained 74.2% of the variance between WC and the predictor variables.
In conclusion, in this sample of U.K. adolescents, increased dietary GI in males and GL in females are associated with higher values of adiposity. Increased adiposity, particularly when centrally located, is known to contribute to an increased risk of poor cardiometabolic health (4) , thus a diet lower in GI and GL may promote good health in this population. Glycaemic index (GI) and Glycaemic load (GL) have been positively associated with body mass index (BMI) (1) and obesity related cardiometabolic risk factors in adults (2) , but limited research exists for such relationships in adolescent populations.
In conclusion, in this sample of U.K. adolescents, increased dietary GI in males and GL in females are associated with higher values of adiposity. Increased adiposity, particularly when centrally located, is known to contribute to an increased risk of poor cardiometabolic health (4) , thus a diet lower in GI and GL may promote good health in this population. Although research has indicated that the replacement of dietary saturated fatty acids (SFA) with mono-or poly-unsaturated fatty acids (MUFA or PUFA) may reduce the risk of cardiovascular disease (CVD) via effects on lipids, blood pressure and endothelial function (1) (2) , evidence from long-term prospective studies on the effect of fatty acid consumption on vascular health is insufficient and inconsistent (3) . The present analysis aimed to investigate the relationship between total fat, SFA, PUFA and an estimated MUFA intake (eMUFA) with systolic and diastolic blood pressure (SBP and DBP), pulse wave velocity (PWV), plasma insulin, glucose, triacylglycerol (TAG) and fibrinogen concentrations using data from the Caerphilly cohort. Included in this cohort were 2,512 men, aged 45-59 years at phase (P) 2, who were followed up at 5 year intervals (P 2-3 for total fat, P 2-3 for SFA, eMUFA and PUFA and P 1-2 for insulin, P 1-3 and 5 for SBP, DBP, TAG, glucose and fibrinogen and P 5 for PWV). Multiple linear regression analysis was used to investigate cross-sectional and longitudinal relationships, with adjustments for dietary and lifestyle variables. 589 PWV, pulse wave velocity; SBP; systolic blood pressure; DBP, diastolic blood pressure; 1, association between dietary intake at P 2 with blood pressure at P 2; 2, association between dietary intake at P 2 with PWV at P 5; coefficients were significantly different at *P<0.05, **P<0.01, ***P<0.001
OC023. Associations between fatty acid consumption and vascular health
At P 2, increasing SFA consumption was associated with higher P 2 SBP (P=0.043), DBP (P=0.002) and glucose concentrations (P=0.001) and higher PWV in P V (P=0.049). Also at P 2, increasing PUFA consumption was associated with a lower P 2 SBP (P=0.022) and P 5 PWV (P=0.009). This led to a lower P 2 SBP (P=0.017), DBP (P=0.016), glucose (P=0.025) and P 5 PWV (P=0.006) with an increasing dietary P:S (PUFA:SFA) ratio. The present results suggest that consumption of SFA is associated with CVD risk, while PUFA may be related to cardio-protective markers. Importantly, as indicated by PWV, consumption of SFA and PUFA may predict future risk of CVD. Undernutrition affects around 32% of adults aged over 65 [1] . In 2007, 239 patients died of undernutrition, a condition that is badly underreported in hospitals and care homes [2] . Reduced food consumption could relate to changes in sensory perception with age [3] . Frequent attempts have been made to enhance food products for older adult groups [4] [5] [6] [7] , however understanding age-related effects taste, olfaction, flavour and texture perception would provide insight into enhancing older patient nutrition. In a series of investigations, detection thresholds, discrimination thresholds and just-about-right tests, were used to understand age-related sensory changes. This study investigated the perception of basic tastes, ortho-and retro-nasal flavour perception and mouth-feel characteristics in healthy older and younger adults.
Older adults (n=25-32 aged 65-88) had significantly higher thresholds than younger adults for salt (p=0.004) and sweet (p<0.001), but not bitter and umami tastes (n=25-60, aged 20-40) ( Table 1 ). This contradicts previous findings, which have suggested bitter taste decline and the preservation of sweet perception [8] [9] [10] [11] [12] . Ortho-and retro-nasal detection thresholds for two flavour compounds assessed were significantly higher in older adults. 2,5-Dimethyl pyrazine ortho-nasal thresholds were 2.3 times higher in older adults (p=0.05), and retro-nasal thresholds were 3.7 times higher (p=0.006). Dimethyl disulfide detection also increased with age both ortho-nasally by 4.8 times (p=0.001) and retro-nasally by 7 times (p=0.003). However, at suprathreshold levels, ortho-nasal discrimination of caramel flavour and vanillin in skimmed milk was not age dependent, suggesting older adults discriminate flavours above threshold levels easily. These findings agree with previous studies, finding olfactory and flavour perception decline is compound specific [13] . No significant age effects were found for the perception of thickness or mouthcoating in dairy beverages. Older volunteers even exhibited greater sensitivity to mouthdrying than younger adults (p=0.03). These findings suggest that while taste and olfactory acuity can decline with age, texture and suprathreshold flavour perception is not agedependent. The preservation of texture perception could even cause older adults to place more emphasis on mouth-feel characteristics, when compensating for sensory losses. Hospitals, care-homes and the food industry should take note of sensory preservation with age, especially when targeting foods and beverages towards older adults and patients. Osteoporosis and osteopenia are increasingly common conditions associated with decreased bone mineral density (BMD) and increased bone fragility. Patients with atherosclerosis are at a higher risk of osteoporosis and specific lipid profiles have been associated with BMD (1, 2) . The aim of this study was to assess the relationship between lipid profile and bone health in a sub-sample of participants (n 955) from the TUDA (Trinity Ulster Department of Agriculture) cohort study. Participants were recruited based on the following criteria; aged >60 years, diagnosed hypertensive, born (or have parents born) on the Island of Ireland and no evidence of severe dementia. A lipid profile was measured and BMD of the total hip, femoral neck and lumbar vertebrae were measured using total body dual-energy X-ray absorptiometry (DXA) (Lunar Prodigy, GE Healthcare, UK). Individuals were classified as normal, osteopenic and osteoporotic using BMD T-scores (3) and also according to established cut-off values for high density lipoprotein (HDL) and low density lipoprotein (LDL) concentration (4) . There were no significant associations between total cholesterol or LDL concentrations and BMD at any site (data not shown). The results were then analysed by HDL range (4) ( Table 1) . Analysis showed that individuals with osteoporosis had a significantly higher concentration of HDL than those with osteopenia (<0.01) or normal (<0.01) BMD and those with the highest concentration of HDL had a significantly lower T-score at all three sites (<0.001). These differences were primarily driven by the females (data not shown). We speculate that HDL may negatively impact on bone health possibly via decreasing the osteogenic differentiation of mesenchymal stem cells (MSCs) to osteoblasts as suggested previously (1) .
OC025. Lipid profile and markers of bone health in free living older men and women
We would like to acknowledge the co-funding for this research from the Irish Department of Agriculture and the Northern Ireland Department for Employment and Learning through its "Strengthening the all-Island Research Base" initiative. Osteoporosis and osteopenia are increasingly common conditions associated with decreased bone mineral density (BMD) and increased bone fragility. Patients with atherosclerosis are at a higher risk of osteoporosis and specific lipid profiles have been associated with BMD (1, 2) . The aim of this study was to assess the relationship between lipid profile and bone health in a sub-sample of participants (n 955) from the TUDA (Trinity Ulster Department of Agriculture) cohort study. Participants were recruited based on the following criteria; aged >60 years, diagnosed hypertensive, born (or have parents born) on the Island of Ireland and no evidence of severe dementia. A lipid profile was measured and BMD of the total hip, femoral neck and lumbar vertebrae were measured using total body dual-energy X-ray absorptiometry (DXA) (Lunar Prodigy, GE Healthcare, UK). Individuals were classified as normal, osteopenic and osteoporotic using BMD T-scores (3) and also according to established cut-off values for high density lipoprotein (HDL) and low density lipoprotein (LDL) concentration (4) . There were no significant associations between total cholesterol or LDL concentrations and BMD at any site (data not shown). The results were then analysed by HDL range (4) ( Table 1) . Analysis showed that individuals with osteoporosis had a significantly higher concentration of HDL than those with osteopenia (<0.01) or normal (<0.01) BMD and those with the highest concentration of HDL had a significantly lower T-score at all three sites (<0.001). These differences were primarily driven by the females (data not shown). We speculate that HDL may negatively impact on bone health possibly via decreasing the osteogenic differentiation of mesenchymal stem cells (MSCs) to osteoblasts as suggested previously (1) .
We would like to acknowledge the co-funding for this research from the Irish Department of Agriculture and the Northern Ireland Department for Employment and Learning through its "Strengthening the all-Island Research Base" initiative. The food situation in Saudi Arabia has markedly changed during the last two decades. A nutrition transition is taking place in the country in which traditional foods are being replaced by fast foods high in fat, sugar, and salt. Since one important modifiable risk factor of cardiovascular disease (CVD) is dietary intake. It is important to monitor these changes in order to estimate the potential effects of this dietary transition as CVD risk. Saudi Arabia has a wide geographical variation with its two major cities located in contrasting regions where local food availability is very different. Therefore, this study was designed to investigate dietary intake in two samples of adults living in different geographic locations (coastal and internal areas) of Saudi Arabia. 229 Saudi men and women aged 18-65 years were recruited from King Abdul-Aziz University, in the coastal city of Jeddah (50 men, 50 women) and Umm Al Qura University, in the inland city of Makkah (73 men, 56 women). All participants completed detailed three consecutive day food records and an assessment questionnaire that included question on lifestyle practices and socioeconomic status. Height and weight, waist and hip circumference were measured in order to calculate body mass index (kg/m 2 ), and waist/hip ratio, respectively. The mean (SD) ages of women and men were 32.1 (8.01) and 32.3 (8.71), respectively. BMI was lower in men and women from the coastal region 25.1 (2.76) than the inland region 26.3 (3.21), respectively (P < 0.05). Smoking was more prevalent in the inland area (36%) than coastal area (17%), (P < 0.001). Men were more physically active than women. Daily energy and nutrient intake averaged for men and women for the coastal and inland regions are shown in the Table: Nutrient Coastal City Mean (SD) n = 100
Inland City Mean (SD) n = 129 Subjects from the coastal city had a significantly lower energy intake but higher intakes of MUFA and PUFA, fibre, selenium and vitamin E (P < 0.05). In contrast they ate significantly less carbohydrates, sodium, potassium and zinc. The results show marked differences in diet composition between coastal and internal areas which may affect CVD risk. The reasons for these differences require further investigation.
NAM is in receipt of a scholarship from the Saudi government.
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OC028. Maternal nutrition and fetal macrosomia in uncomplicated pregnancies: a prospective cohort study. By E.W. Reid, V.A. Holmes, J.A. McNeill and F.A. Alderdice, School of Nursing and Midwifery, Queens University, Belfast. BT9 7BL, UK Fetal macrosomia or delivery of a large for gestational age (LGA) infant (birthweight >4000g) in uncomplicated pregnancies is increasing in many Western countries which may have serious implications for maternal and neonatal morbidity (1) . While fetal macrosomia has an established link with maternal diabetes the majority of macrosomic infants are born to non-diabetic mothers (2) , with maternal obesity now considered an established risk factor for delivering a macrosomic baby (3) . Evidence relating to maternal nutrition and macrosomia is inconclusive with the majority of studies to date investigating associations between maternal nutrition and birthweight rather than macrosomia specifically. The aim of this study was to investigate maternal nutrition as a potential modifiable risk factor for fetal macrosomia.
Low risk pregnant women predicted to deliver LGA infants (study group) and women predicted to deliver appropriate for gestational age (AGA) infants (control group) were recruited from antenatal clinics. Participants maintained a four day food diary in the third trimester of pregnancy. Demographic and obstetric data were collected from maternity records. Completed food diaries were imported into a food analysis database (WISP©). Total energy intake (TEI) and nutrient intakes were calculated. Data were analysed by recruitment groups (study and control group) and by delivery birthweight groups: predicted to and delivered a LGA infant (LGA:LGA); predicted to deliver a LGA infant but delivered an AGA infant (LGA:AGA); and, predicted to and delivered an AGA infant (AGA:AGA).
Of the 114 women who participated in the study, 100 women completed the food diary at 32 (2.6) weeks gestation. Intake of PUFA n-3 was significantly higher in the study group (women predicted to deliver LGA infants) when compared to the control group, after adjustment for known variables associated with birthweight (p=0.047). Further analyses by delivery birthweight demonstrated that intake of PUFA n-3 remained significantly different between delivery groups (p=0.015), and post hoc analyses revealed that women in the LGA:AGA group consumed significantly higher PUFA n-3 than women in the LGA:
LGA group (p=0.044). Furthermore, LGA:AGA women had significantly higher TEI (p=0.038), significantly higher intake of total fats (p=0.029) and PUFA n-6 (p=0.034) and significantly lower intake of carbohydrates (p=0.032) after adjustment for variables associated with birthweight.
Results suggest that an increased intake of PUFAs, combined with a decreased carbohydrate intake in the third trimester may have had a modifying effect on subsequent birthweight, in women predicted to have macrosomic babies. Further research is required to determine if adopting a diet high in PUFAs and low in carbohydrate can reduce the risk of macrosomia in low risk pregnancies. Vitamin D requirements during the first year are unknown and an adequate intake (AI) value of 10 g/d 1 has been recommended for infants in the absence of sufficient data to establish an estimated average requirement. Data on the vitamin D content of human milk are variable and maternal factors that influence milk vitamin D levels are poorly described. The objectives of this analysis were to measure total vitamin D content in human milk, to investigate the impact of adjusting for fat content on composition estimates and to evaluate the association between maternal serum 25-hydroxyvitamin D [s25(OH)D] concentration and milk vitamin D content.
OC030. Vitamin D content of human milk and associations with milk fat content and maternal serum 25-hydroxyvitamin D concentrations
In a sample of 108 women, 98% of whom were of European origin, expressed breast milk samples were collected at 2-3 weeks postpartum using a standardised procedure, i.e. in the afternoon once baby had completed a feed, and were frozen immediately. Vitamin D 2 , D 3 and 25(OH)D were quantified using HPLC. Fat creamatocrit (v/v, %) of human milk was measured using a micro-haematocrit centrifuge. The total vitamin D content of milk was associated with milk fat (R 2 = 0.036; = 0.19; P = 0.05), but not with maternal s25(OH)D, days post-partum or maternal BMI. Vitamin D 3 was significantly associated with fat content ( = 0.254; P = 0.008) and maternal s25(OH)D ( = 0.215; P = 0.044) and negatively associated with number of days post-partum ( = -0.174; P = 0.05) [total adjusted R 2 = 0.122, P = ]. In summary, the total vitamin D content in human milk is largely determined by the vitamin D 3 content, which is associated with milk fat composition and maternal s25(OH)D concentrations, and negatively associated with the duration of lactation. Assuming an average consumption of milk of 600-800 ml/day (up to ~6 month) 3 , an exclusively breastfed infant in this sample would receive 1.3 -1.8 µg vitamin D/day, which is substantially lower than the adequate intake (AI) of 10 µg 1 . First stage infant formula would provide ~7 µg of vitamin D/day in 700ml formula. Further research to define the vitamin D requirement in infants is required. 
